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(57) Abstract: 

PROBLEM TO BE SOLVED; To simplify a transmitter and a receiver 
and to realize an excellent synchronization characteristic and an 
excellent transmission line estimate characteristic even under a 
communication environment with a farge noise power 
SOLUTION: This transmitter rs provided with an M sequence 
generating section 1 1 that generates an M sequence S11 excellent 
in an autocorrelation characteristic by a correlation calculation of 
the same signal on a time base, a time —* frequency conversion 
section 12 that converts the M sequence S1 1 into a frequency 
sequence S12, a signal point mapping section 13 that selects a 
signal point closest to the frequency sequence S12 among signal 
points that can be taken by a prescribed modulation system within 
available frequencies an generates a signal sequence S13 mapping 
the frequency sequence S12 onto the selected signal point, and a 
frequency time conversion section 14 that uses the signal 
sequence S13 to generate a synchronization signal sequence S14 
on the time base 
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imxm i ] of DMfss-tcfctt 5 9 -r ? ^?mm 
mfe^mtm^xmmm ^sr^tso f dmshi^ 

i BtBM*##fitic:/h£ < ft 5 J: 5*, £ BtB Affile 
MKl*IWttJb©«#»?iJ*r«iS**?»ltca5«i-5B*ra/' 
®ffiWBgft/^iS^f-*3tt5ff5tw^tig^wBst t) #5 

t, 
t.. 

"t 5 sffJfcJl 2 {ciEij^iOO F DMSHf -> 7. f J»m gHf 
fit. 

o{C gEflfcCD O F D MiflHi i/^r A ffii^f 

igL'^ — VSrffiV^T, OFDM^3glCi3lt5^ Y 5 > 

r, 

a aftB8«s*'#sric/j>s < ft 5 1. 3 ft, g B=»BBi*ttt 

ffi^^ftJlffi^tC43ttSIf^W^*S;K>55t!J#S 



(2> 2000-341240 

.2 

ttOffiBaSrtSrilCtips flfrlEOFDMfiaili*Jt+5 
^-f 5 V^Pjjfl^rfT? rt«r4f OF DMiiff^ 

SSrtf 5 r. t Sr#f» k-ths}i#m. 5 icffi,i$.<00 F DMsS 
5 * fcfi 6 tcEiBcoO F DMiiff x Afflgrff %£ 

So 

[jsw»»aiftttM] 
[o o o 1 3 

*s J: tfft «SEB K BB-f S t «) -e * 5 . 
[0 0 0 2] 

S V^iili^lcgEfb-rs,, mz, OFDM {Orthogonal 
Frequency-Division Multiplexing) iciX^&frL&^rji' 

[0 0 0 31 m&<OOF DMUt-§-<0'<— * 1-7 

t-Tjfh^ttro-CfcS,, 4f, Sffi^St-14, IS 
6t/ftSiffl^ (OFDMff-?-) ASA/'j^tt, 

^->AI±, W£%3'<P- ^-CfcSA^b, ^feH^RfliSfl? 
,S0 S.r.i:icJ:9 ( I FFT*Offfl|r«fct?) SriS4*iS. 16 
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ztizm^fi—^ A<omB2^&) torn 

t 0 0 0 4 ) f Lt, &5fWg{f&STi4, ^oMffiCO 
+a»&ttMteWfc*l: ftS*fctt«rtt* U A^ftBMB:* 

K ttift*«B* & Wi- 5 A £ ><* ©ffcE t 5 c <k TliTr 

[0005] :;t-, ^jfecogjf iUtii, Wi^wS^ti 

Klffi K«* * i: t c , « BB ffilftffl « t ft 6 L. * ^* 

mm.<r> i /nf^ia^i-s (n nfts^ai^ft^t^^ 

[00 0 6] mmc, f£*<0S«SBfil±, iroEJflffilB 

#«r**u *«>9*-^a»*»e>ft59*-^«*«rm» 

£ ^fflk § tit V * 5 fc * , B#fS] W± ©« **» 

14, lift, FFT^V^JlS, ttt, S-f-y^f^iJ 
T ± tc & (t 5 x - 9 (cSSifc * ft* gHtt #14 , $j£ $ 

[0007] C<7>4 ?63fc<0S«aHIHC33^TW:. 

if 3SET-I4, O F DM«*4rl5ij[SM*Jt«)« ^e>n*iig 
*fc±«tt# -^-t 5 C t Id 4 "3 /<* - > AIM* hftX 

!{'->'Sr^tfi4:*sftl^*ie.*i5fc«). »^Slf 

[0008] *fc, ffi*«)««3feHCi3tt5 t#^Mco 

4 "9. OF DMffl-ff {cm^T, ^-hW^-'^m 

TS^firiE^d*']^ < ft n , $:i%mt(nm±mw&r-%: 

[0 0 0 9] 

mwi>m®:L.£? t-tzwmi ±ie, »©ofdm 



(3> 4#f$ 2000-341240 

gftfc/^-y^SShs. ft*s, rgB*s 
Baissunsnsj ti4, f^-St^a*^ bffio-1:'^@§gf^• 
3£Lfc^§&{dro^*#ftgB*sr^M£&*>, l -»slOi- 

w±«3^7 hajfc5»frwiB»Bii«[*«#nric/h*< ft 

Sit, 4^^1"5= 

[0 0 1 0] Li^LftaSi^ f*HQMK:&fi.0tt^frgliB 
ft SfV/;^^ y T->" T-14, K*0WM^?UcO 

4 5 ftgsti^itfficfisnfc/^^-vcoffifgjs^ffir-fc 
/o ^/pf-sf-v y riSfs-tci*3^-ri4, ofdmot4? 

,£j»ttlfci|*l=ftS»«.«:ffittU *<Of£, B«mM£ffi% 

LTiK-ft f&*i0^*i*-r sfcfc, mw&<r>m$<nu b*s 

[0 0 1 1] 4fc, 1 -»#^o-ffj Lft7JSibt@Pg 

«:W-»i-6ffle*«5a(tKttT?tt, iisJif«>m»iffl'-<#-i' 

*aaa*B*4*i-, aftffllrolBWbllESIiftS, 
[0 0 12] *38WI4, iKtc^-CftStLfct^T-fe 

*au Sbtc, / fxm*ro^^ftiimmJtTic*5^ 

ft O F D Mmm > * T Affl &{g ^{Ife 4 ^gff ^{14 # 
[0 0 13] 

[«USSr»i*i-5fc«><0*«] J:SELfcS(JH4:ttfitiU 

io mmitmffc-tzizibiz.. tc^^ 5 o f DMiaj^t 

- >X'h & PJ«Bffl«*»?iJ Srffl iSS»flt*«:4j*i-5 

«)ftk^»*lE*#ftiatlBBftt»-fe, ^p,(c->7 MS 
ft S4S6lcia*aBHil*sM«IC'hS < ft 54 ? ft, SB 

MffiSWIB (III Jtro«*3R5fl $r iSfeSfem^J ic SC j*-f 5 
^0 JHffi&£&^g («M]-»ffltt«^tl! l 2 1:418) t, 
KfflWligft^?Sl*l^*3(t5@f3fe«>^ll3*^;«)®!3#5 

[0 0 14] ic05SP^(c4til4, ^**l-*i»t5gBfa 
50 |HWttlcffinfc«fl-»yi]Sr!fefi8L, i^^^^^liroff 
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Eoois] ofroSSefjtC/^aoF DMiBMi ->rxxA 

J: UftfttticimBtt #JR J* SriBS't Sri t 

[0016] r.K)|giy5(cJ:nti, |P3-fi©iff35i-5B#ra 
$4lico3l«*3 J; tNfiiftillNcJaW- 5 d 3«K1«fet;:iE;|ifc 

fr #i- 5 If ** W & *J3fei" 5 C t 3* T* # . m M «H4 £ * 
P>lc:fiJh£-yr&;:4:55S-T:-#3„ 

[0 0 1 7] O^roSSBEdA^-SOF DMlf ->XrA 

fflaiffi^sicfcoTia, set, Mists' fcr>^«*» 

[0 0 18] .t<D«WlcJ:m^ ff$£;ft,3!SiJtHffi{f-§- 
[00 19] o^'tf35IMlCAiA>50FDMan<f f^fi 
[0 0 2 0] c<o»WtJ:fttf, iroiB3«fflflr**yil 

[00 2 1] •0#'<03^lC:j&^50FDMiiS{fS';*T- A 
^^tJigU^-V&ffl^T, OFDMisj5|^*3ftS 

t>4$.y vmw&n o in®. b u p#rfl#i-*jft spi- -ft 

•§coWHsf^--r-v'7 )- tf?ftw!§g-{;:*:£ftg BtSSUffiS: 
SfctCv-:? hasfc3©£lcgB*BIIBte3S5#'ff;K'h 
* < ft 5 J: 5 ft. A BtiKWttl-ffiiifcif *»J«*ftJ* 

*Hte*iM- 5 *P0 /H ****** (*WI-m*ft« 
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^ff -§-^?iJfej*#© ({S-S-jft-?- yfy^n lets y$) 

<t, Bfjga^^coil-^^iJ^ffl^-r, n#im#JLro|SJHl!ffl 

Wt «»2 1, ^ * y -» 2 2 titBS) t, SHI 
t a>tiM«r b £ r £ (C ± 9 , fltrtEO F DM-fgi£K*5 
[0 0 2 2] Z<D&miz3:*if£> 94 S V^|^)»I«0tB^ 

20 [00 2 3] o%'©|SPJ[c:A^&OFDMii)iff v-^f A 

ffiteHMttfT o^b «rW« t 
[0 0 2 4] c©*MliJ:*i.li, «WftW«*!«iSIKfl6 

[0 0 2 5] Of W^lcri^SOFDMiilHf ~>*7-J>- 

[0 0 2 6] i«»«fcj;ixtf. m-ftioas-r^mwuj 

[0 0 2 7] 

&mwnzm^^x${.mzvimirz>, ft*3, c«*tisro^ 

MSlCfc!) w©3EOT*5|IJi^$^5t)£0-ettft(,% 
[0 0 2 3] O F DM (il2SJD&m^fl0m) 3D IS tt, 

•^/p^^-y y res**;©— at?, y r^v-v^ 
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*fc, ffl#^/^*ir!'Tfta8i»4B, #i^^ir 
# /u EM \z NV 9 < fr 5 C t 4HB 
[0 0 2 9] Xlk^tti* Hltt^*3BWfc:****50 

1 1 4:£rt"*5M*M£j*ttT»fc *? , 1 2 { jtM 
*7IS i l ^Mttft«^KlALfcJ*ttlfc»ns i 2 tr£ 

MttftXHS i 2ft»36«>«i|jSr*k:llFS*ifc«»*T l 
f»ufclf#s i 3 ^ y \?>"/nxh 

9.14 ttJBSft««l±o>«*S 1 3 frRMfllttfcKiA U 

fco, i 5tmmm'<?-i>'s 1 4*fii#u iew4« 
-afdpi^^-v-s 1 5 saw-*-* **y-»-cfctu x 

6 ttfiHt«**JijS 1 6j&»fetfW«*»?!lS 1 7 Srirti 
1 7fcPMHW-**L"t\ WB*ll±0>*MI#S 1 8^r 

[0 0 3 0] SXT, *»Wt*»3&»5±BiJSflri!EB«>llbf> 

*ftl lK"C#IHflr»i:ft6M*JlS 1 1 £±J&1-5 Q C 
r-Ctt, MSUPiJSl l SrBB2K»i"J: KttKiBB 
L,TB*lffl*Mt-rs. 4*5, -r^Jzpic, JifllilcefiL 
TB#B5R?»Ji-f 5«^te, «;Lli, H3lca*+-J;?ic:, 
l«-ft©Ii:*+5*W* '2o«U **^jh^*tfi*5jt 
tf*«i^EBLT:B»IB*Wti-5c:t t Ut » 

[0 03 1 ] Mm?'JS 1 1 Sr»tt*ofcJ»H-^«*HHE 
tftffll 2T'lt BWffl**±©ff**r«ttft»WS 1 2{cm 
t&i-&o 1"**>-fe», OFDMiI{tv-*xA-Cf£, Httft 
(*±lc*3V^rafSW«S:»3t+So 4*>\ iOJHift** 
MS l 2tt, «FlHi»fc*5JtsaB«B8#*(0*^f4aiB 
6«lft1><ot fr *!3, S&fC 1 2 td*3 

[0 0 3 2] Ctoit, xfitt »j£SftT^5^Ift#3ftT? 



(5) 4*BB 2000-341240 

if^x-fyrv'y^Kd^ib. F FT1M *<D-t-< 

ffiffl«rttft«#Aw5tH**^yiJS l 2 t> 
«Ufc«*Sl 3*111*1+6. (t^H3ttl 
S>9, -rr-f^s ©M3>te»LfcJ;5 4«ttJRRMS 1 

[0 0 3 3] «#S 1 3Srft«tBEofcJBtt»-*B#R|«Sl 

evi 4x-ii, mw^m±(om^x:h^m^s 1 3^^ 

-ysi4tuttl*t5 0 4*5, BMTyeyjrg 
1 3(c*5«t5««*5B30Jb*39IR*<r*tPfc», mm 
^-VS14 fci8»4M*?l|S 1 1 fcttffl*-»L 

4<r\ 

[0 0 3 4] ggFJI^ X 6 "Ctt, aSWi--^***, 

tS18t LTfcB#-f 6„ 
[0 0 3 5] ^<D1£, SSUIff^S 1 8feait»ofciS« 

^ 8t?i±, iRijaffl^^-^s 1 4^w 

iE^rS 1 8 Srffll^T, ^^^^il/:7 
X 9Sr4;rit1-5 a 4*5, |BJBffl/<^— >S X 4(1, z^— 
30 -l 5fc«#L-C*J«\ 2IBBt»l*M:. «#SKfcWJI0 
l 9tt, ^^60^-^ ii T^co^bfaXTi/v- 
[0 0 3 6] ^coj: ^{C, #S«fi<0»«tCd3rt50FD 

6o ^mifccomnx:^ mm^K^xm 

40 mm wcjft fcffi^s s*BBa»tt«r*+a o f dm« »«: 

fe*r5^t*s-e#, IBJH»tt«:m±**Sc:4:*-e# 

4*3, ^^Ti4#ppW*-cfcamwiffl^*'->s i 

***©»flBfc*5(+50FDMia«^^^Affl 

affttBtt, «HEB»rw*«>rti±«=:aD*.r, sh^mm 
mmm , Mhmji&*&z>zb&x:£ ^ c 

[0 0 3 7] *SlC0Bfli2, B4tt, *»WtA^50 
FDMfl«5/»^AffljmttBO«lfe^»«2^«Air 
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M%nS 1 1 ^Mt^MS«3t*^ 1 2 JIM 

%ns 1 1 %mmmm~mwLi<tzmmm&m$ 1 2&& 
i&+z*m^m&&&im'v*>y, i3in»«u:ro 

*>„ 2 0 tt«*ftW-bO«*«?'J S 1 3^<bF (-w) 
= conj (F (w) ) *Mtcirm®imk±(Dm%-#M 

S 2 0 ^^i-6^^±^/S®X"fc "0 , 14 ^^^!» 

s l 4 Sr^flii-s«*»-ni#Pfl««a-cfc9 s i 5 tipq 

s i 5 SrlSflW" 5 ^ ^ y -gfiXfc ^ 16 \±mm ffi«K 
3*1 S 1 6^e^?WS^^JS 1 7 ^^-r^^^x^ 

-™>Rf WSE»»-e*> > i8iffllffl/^-ysi4, s 

rtttT?*5. fc*!U wl4JBtt»*r*U conJIllSE 

[0 0 3 8) yj> *%^fc^s±iBimf^E^rai^ 

j««2 0»*f-«>«rii*5J:rJS||i^tt. *^FJtMLfc^l£o 

#*MS 1 3 SttgIC JzSBF (~w) - c o n j (F 
(w) ) ^^ifc"riS)^M±:COif ^^JS 2 0 *r£j*f 

««N»ll«*Sl 4[cj; Ol*|ffliWi±<ora)tl|ffl^^-> 

LTfcttfll1-6 w«5»d-!4, Jb 
[0 0 4 0] iffi«3, H5f4, #5ISB«c^SO 

2C0itri^{l ( J:P-^M{-ot>Xi^, cDW^"4r# 

[0 0 4 1 ] EJ 5 JCioVNX, 2 0 flMI«JSW-hcoff4^ 
^JS13^bF (-w) =conj (F (w) ) &mtz 
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tfe5 0 fcfc'U wl4Ji$$k£r£eU con ii±&m& 

JWffl^^ — 1 4 fc«JFM*U — ys 1 4^ 

WW*t*«S2 l*ffl»+5W««(f|S-efc9, 2 2I4RI 
JB/^—^s l 4<Dffi*i]3£ti!r$RS 2 i «r«J*-T5 

»itotBiBHii:it*»^«i»'r5o 

[ 0 0 4 2 J —*r, m 5 (C*5V^X, 3 4 f4g{f ft » (O 
70 FDM«») S 3 1 fc*»W-J|[SlXffl«S*tfca«JEfll 
*RS 2 2 4:<Offil»frBI*L, «init5>4Ttt«S 3 5 
*1-6*lia<l[|+l»WT?fc 0,35 ttfiBBttA-ffilfttt S 3 

«S 3 6&Srtti-5ft*:+iBBffl»*W"efcl9, 3 6l±ffi 
HIBMMStiMRS 3 5*5J:tfft*tBBBffilM»«s 3 6 

*a-c*> ti, 31 timmffiitttfR s 3 7 ta^r, g 

««»S3 l^td^tS^v-^Jfpo&ilSrflfc^u ^<*> 
Wltfet), 3 2|lT f -^ff-§-S 3 2*ttRM4>& 

flttftttK&ifcL (a*©FFT*aa) , ^t^tu 

fcQ, 3 3l4«1T:/**!>r±oXH«*S 3 3 SrtikSE 

[0043] jkt, **Hfc*»^s±Ea«aittoiiiif^ 

»M-*JBtt****( 1 2 , ff^^y fc c >-^01 3, M 
ttfit-»P»Bia!**B 1 4 cottft(i^feco?i?fg 1 trafifiXfe 

^ttdfej*^2 oil, »«o«W**K:lt*Ktfll*AT 
»a**ifc«»*jWS 1 3fr5clc, ±EF (-w) -c 

onj (f (w) ) ^mttirmwLWit±(on*jR9is 2 

0^^jS1-^ o rrt04*i6t UXi4s «*.(4, IE© 

2 0 14, jB»»-^#iB*tft» 1 4 tc j: 9P#m«iJ:©nm 

ffl/^ -vs 1 4 

[oo44] xK«t^©wmft*^fc5inffiffl^jS r -- 

40 VS 1 4fcS»t»ofc» J W3ttt2 1XJ4, — > 

->S 1 4tc*3*45SHWl©1il[*S4E«)»frt: 'l r i:U 

[004 5} *fc, ««j|jtBTI4, \flgftfc*OT* 
S3 lSrti^B)B»aftff5- --Xi4, ft 
IC^U^Hie^^'rS^f-t' (OFDMff-g-) sftSA* 
StiSo ttBa«»*« 3 4 XI4, fcb^L^f 
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IB«LT*5l^fc«W3e»*S 2 1 *WWJt**S 2 2 & 

©*M»f*frfTJ. ft**, JHmW'^-yAll. at 
<M~CO F DMlf # *fltt«lpl*±^«***bl* BBtftJtW 
«*^SE*1-Swi:fcJ:0 ( 1 F FTtolia 0) 

es:^ wof^,t: £ x&imx<nmmm&m?m$ 

<3o ^cbwh St* — ^ ci t a * w ft h i m t c 
&wmmmm&mtf&mti<te ] o, zzx&, imnm 

10 04 6] ^tt, ftUtt^WMS 3 SSrSJtW-o 
****£/J^ffi«fctt*U S 36^ 

[0 0 4 7] r it, tSUtt^Wtt s 3 5 *5J:tJ!ft* 
tenfitCWWs 3 6*rftJta^fcftfirtt«SRSfB3 6T- 

*r* fcttiBttBflWsse 

* LT\ *K«fflLfc**«H«ffilBA*6#»*lc:|fi|JtT 

£ nfcffiH * BfflffiB ft* U - toflMK* IBWttB* 
$RS 3 7 t LtffiAtS- 
[0 0 4 8] fcflfcfc, HfflfiUmttSS 7*ftlt»-cifc 

tbSo Sfc, FFT^i/^ti 
^fc^WfS 3 3tt»ftSK, »flMS»S 34 t LT 
[0 0 4 9] £©J:5lc % *3tK«)»J8JC*5(t50FD 

r% ffi&Si3¥ toffi*«0Si" set £ ft 9 , "ftk: 

*a«d*3^ ^-c t> jb^ 5 c t *s?r«T?fc 9 , w cot§ ft- j4. 

[0 0 5 01 
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/<? RmoNlHkhjs AtfBttMlctti* 5 @ BtiBWa-fcffiix 

J: 9 , B»BBi|IIHc*5(t5«**WK«biEi^B BtBHWtt 
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[0 0 5 4] orojSWlCitttf, ^^5>^jl]iWcotl 

40 [12] *«ilCiaBUT#PiB5fiyiJi:t-SM*3fiJSrSi- 
[EI 3 ] lt«t«>J: VAWiCcKB LTW^?Ui1-ofg 

[B4] *»WlC**A*SOFDMiffi« ^^T^Sff 
RB^IHk^li 2 <D«*S:a%-rBT-fc So 

IBS I #38Wt:a*7&*5 O F DMiB«*>^ x AfflSff 
K B ^ *1S JRB 3 <7>t»i* Sr *Mr m X ft 6 o 

III 6] **iOOFDM»*«3/<«-^ 

50 lflf*oRW] 
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it M&m&am, 12, 32 nm-*m%im£i& 
Mtifett. is, 22 ^y- i6 sens. i 
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«**«B, 31^5 ^^WSElfB, 3 3 tftifttt, 3 4 

tBHittMMk 3 5 wc-xnmimmu, 3 6 ^ 
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